Measurements of Chl a fluorescence were analyzed on a Turner Designs TD-700 8 fluorometer equipped with Welschmeyer (1994) filters and calibrated using a pure Chl 9 a standard (Sigma). Measurements of calcite were made on 500 mL seawater samples 10 filtered onto 0.2 m pore size polycarbonate filters, rinsed with trace ammonium 11 solution (alkaline pH ~ 9-10), extracted in 2% nitric acid and analysed using a 12
Inductively Coupled Plasma -Optical Emission Spectrometer (ICP-OES). Cell abundances for phytoplankton other than coccolithophores were analysed 24 from each sampling depth within the euphotic zone, through either flow cytometry(for Synechococcus, picoeukaryotes, and nanoeukaryotes) or light microscopy (for 1 diatoms). Samples for flow cytometry were collected in clean 250 mL polycarbonate 2 bottles and analysed using a Becton Dickinson FACSort instrument to characterise 3 cells based on their light scattering and autofluorescence properties (Allen and Painter 4 2008). Cell abundances from flow cytometer counts were converted to biomass using 5 literature values (Tarran et al. 2001 (Tarran et al. , 2006 . Water samples for diatom counts were 6 collected and preserved with acidic Lugol's solution (2% final solution) in 100 mL 7 amber glass bottles. Diatoms were counted in 50 mL subsamples using a SP-95-I 8 inverted microscope (X200; Brunel Microscopes), and cell counts were converted to 9 biomass following Kovala and Larrence (1966) . 10 11
Results

12
General oceanography -During the time of sampling, the Iceland Basin was 13 characterized by several mesoscale eddies and jets (Allen and Painter 2008) . The BIB 14 survey grid was characterised by a jet (JET) and filament running diagonally west-15 east from the northwest corner (see satellite Chl a in Fig. 1C) , and a pair of eddies 16 traveling parallel to the jet ( Fig. 1D ; Allen and Painter 2008). These two eddies, the 17 northern cyclonic (CYC) and southern anti-cyclonic (ANT), traveled from northwest 18 to southeast across the BIB grid during the cruise ( (Fig. 3) . Integrated CF ranged 7 from 1.0 to 7.8 mmol C m -2 d -1 (Table 1) , with the highest integrated CF associated 8 with the CYC. 9
A statistically significant (p<0.001; n = 66) relationship was found between 10 discrete measurements of PP and CF, with the slope of the relationship indicating a 11 CF:PP ratio of 0.13 (Fig. 4 ). The CF:PP ratio was generally ~0.10 over the upper 12 water column but varied from <0.05 to >0.20 at the base of the euphotic zone (Fig. 4) . 13 Integrated PP and CF gave similar CF:PP ratios to discrete values (Table 1) . 14 and detached coccoliths ( 
S. nodosa, S. ossa, S. pulchra, S. tumularis (A. Charalampopoulou unpubl.). 8
However, at all stations E. huxleyi was dominant in terms of cell numbers 9 (~90%; Table 2 ) and detached coccoliths (A. Charalampopoulou unpubl.). S. 10 molischii was the second most abundant coccolithophore species in terms of cell 11 numbers (1-8%). E. huxleyi was also the dominant coccolithophore species in terms of 12 cellular organic carbon (66-90%) and cellular (coccosphere) calcite (68-89%) ( Table  13 2). Vertical profiles of detached E. huxleyi coccoliths typically showed similar patterns to 23 cell numbers (Fig. 6 ), but sub-surface maxima were observed at Sta. 16226, JET, 24 CYC, and ANT. The ratio of E. huxleyi detached coccoliths to cell numbers was >10at Sta. 16226, JET, Sta. 16260, Sta. 16274, CYC, and ANT, and around or less than 1 10 at the other stations. Highest coccolith densities (>10 x 10 3 coccoliths mL -1 ) were 2 found in surface waters at Sta. 16274 and CYC, and at the base of the mixed layer in 3 the JET (Fig. 6) . Elevated coccolith densities were also found at the base of the mixed 4 layer at Sta. 16226 and ANT. 5
Cell-specific calcification -Variability in (total) calcification rates between 6 sampling stations may be due to either changes in cell numbers and/or changes in cell-7 specific calcification. Hence, normalizing total-CF to coccolithophore cell numbers 8 provides cell-CF, and when coccolith calcite is taken into account, it also provides an 9 estimate of relative coccolith production rates. Vertical profiles of cell-CF (Fig. 7)  10 showed similar profiles to total-CF ( . However, during our study high Chl a was restricted to an area to the 3 west of the sampling grid (Fig. 1A) and patches of high reflectance were generally 4 absent (Fig. 1B) . Coccolithophore cell and coccolith numbers were relatively low (<1 5
x 10 3 cells mL -1 and 1-15 x 10 3 coccoliths mL -1 ; Fig. 6 ) compared with those reported 6 in blooms in the Iceland Basin (5-10 x 10 3 cells mL -1 and 100-300 x 10 3 coccoliths 7 mL -1 ; Fernández et al. 1993). However, as in blooms, E. huxleyi was dominant in 8 terms of cell numbers, cell (coccosphere) calcite and coccolithophore biomass ( Table  9 2). The ratio of detached E. huxleyi coccoliths to cells (~10) for this study was also 10 lower than those reported in blooms (e.g., 20-30, Fernández et al. 1993). Although the 11 ratio of (total-) CF:PP was significantly higher (0.10-0.14; Table semi-constant proportion of the total phytoplankton community; 2) a strong coupling 5 of CF with both cellular and detrital (detached coccoliths) calcite; and 3) dominance 6 of the coccolithophore community by a single species (i.e., E. huxleyi) even in non-7 bloom conditions. 8
In order to further appreciate the contribution of coccolithophores to non-9 bloom biogeochemical dynamics in the central Iceland Basin, we have estimated 10 coccolithophore contributions to integrated Chl a, phytoplankton carbon, PP, and total 11 calcite (Table 3 ). These estimates indicate that coccolithophores accounted for 10-12 20% of integrated Chl a, phytoplankton carbon, and PP during late summer in the 13 central Iceland Basin. Small flagellates formed the majority of phytoplankton 14 community biomass (Table 3) , with only small contributions from Synechococcus and 15 diatoms, and the <5 m fraction accounted for 60-80% of total Chl a (Nielsdöttir et al. Iceland Basin, ~half to a third of the total calcite in the water column is present as 22 loose coccoliths rather than coccolithophore cells. 23
For example, although Sta. 16236 and Sta. 16260 were in relatively similar positions 3 (Fig. 1D) , they had very different levels of total-CF (Table 1) but almost identical 4 profiles of cell-CF (Fig. 7) : variability in total-CF was driven by a doubling of cell 5 numbers (Fig. 6 ) in the 5-day period between sampling. Conversely, Sta. 16204 and 6 Sta. 16212 had very similar cell numbers (Fig. 6 ), but different rates of total-CF (Fig.  7 3): differences at these stations were driven by variability in cell-CF (Fig. 7) . By combining phytoplankton carbon with rates of PP, we can also estimate the 3 growth rate of the total phytoplankton community (Table 3) . Coccolithophore and 4 total phytoplankton growth rates estimated in this way compare well, and indicate that 5 both components are growing at similar rates. The phytoplankton community during 6 late summer in the central Iceland Basin was mainly composed of small picoplankton 7 and naked flagellates (Table 3) , and hence the close match between the growth rates 8 of coccolithophores and the total phytoplankton community also supports our 9 estimated coccolithophore growth rates. Further, if we compare our estimates of 10 coccolithophore growth rates () with maximum values ( max ) reported for E. huxleyi 11 cultures growing in optimum temperature, light and nutrient conditions (1. seen from the trend for both total-CF (Fig. 3) and cell-CF to decrease with depth (Fig.  19   7) , and if cell-CF is plotted against incubation irradiance a hyperbolic curve 20 resembling a photosynthesis vs. irradiance (P vs. E) relationship is observed (A.the greater influence of light on rates of photosynthesis (PP) than on CF (Balch et al. 23 1996) . However, no relationship was found between maximum values of cell-CF, as 24 observed in surface (5 m) waters, and incident irradiance (Fig. 8A) . Hence, althoughirradiance may have a strong control over the vertical variability of cell-CF, other 1 factors are more important for mesoscale variability. Mixed layer depth, nitrate 2 concentration, phosphate concentration, and the ratio of nitrate to phosphate, all 3 showed no obvious relationship to cell-CF (Fig. 8B-E Table 2 . Euphotic zone coccolithophore community composition in terms of standardized cell abundances, organic biomass, and coccosphere calcite from
Emiliania huxleyi and the rest of the community. Table 3 . Coccolithophore contributions to euphotic zone integrals (Chl a, phytoplankton carbon, primary production, calcite), a comparison of integrated biomass for the different phytoplankton groups (with coccolithophore contributions to the total in parentheses), and estimates of the growth rates for the coccolithophore and total phytoplankton community. (C) Surface Chl a and productivity stations (see Table 1 
